|  DRY POADER | NHALER FI ELD OF | NVENTI ON The present invention relates to
a dry powder inhaler for delivery of nedicanents in solid, finely 5
divided formto a patient by oral inhalation. The present invention

provi des a conpact, easy to carry and use, dry powder inhaler wth nmeans
for dispensing a |large nunber of doses bf the nedicanment. BACKGROUND OF
THE | NVENTION 10 Dry powder inhalers are known in the prior art. Many of
the dry powder inhalers are known and nmarketed. Sonme of the nmarketed dry
powder inhalers described in pﬂWPQWDF]ﬁmEgpl nhaler (United States
Pat ent No. 5,239,991), Rotahaler (United States Patent Nos. 4,210, 140 and
4, 206, 758 Turbuhal er (United States Patent Nos. 4,524,769, 4,907,583,

4, 668, 218;“‘51180%%13? N(United States Patent Nos. 4,811,731, 5,035, 237)
anong t he TKappeséit Résion hﬂzitésrtaatdi-ppb“&isr mhmatfomeuvq@pmﬂeédldanieﬁﬂsm slid)hely
fornul tiaons sed her ei n |s t ext books |ike
Parti Sul dnaieIoE toct POISE Byt SRR R e RGP PR P fPA SRS by

Xi an  Zeng@arrycaiidy udehdiyi pbwaladmﬁ‘z'lén wittoplears vadispensing a Uirpd aainlzl aff @ssePaif el Nos.
4,811, 731 smg}qed to Gaxo Goup Limted) and 5,035,237 relate to a 20
di skhal er a dry powder inhaler for adm nistering nedicanents in
solid fi ner divided form to patients wherein the dry powder inhaler

conpri ses i Ly in the housing which is novable
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use a di sk shaped blister pack nDunted on a disk shaped 2 rotatable
support, Whitb8S@tef PHEHA Nobaf 81178 Piassiéned tdGla GRAP Likitdayaiasy,039L3Pldlsd Rra

medi canent. uni t s
20  diskhaler kmd of a dry powder inhaler for administering medicaments in solid finely divided form
to patients wherein the dry powder inhaler comprises a housing, a tray mounted in the housing
which is movable between first and second positions relative to the housing, a rotatable support
disk provided on the tray and adapted to receive a carrier provided with the medicament
container. A plunger is operable to penetrate a container registered therewith to open the
25  container to a pathway leading to an inhalation mouthpiece. This device uses a blister pack with 8
blisters in a single circular row of blisters and thus can accommodate a single medicament pack

containing 8 doses only. For dispensing two medicaments it teaches the use of a pair of identical

inhalation devices arranged back to back, which may become bulky.

30  Many of the commercially available dry powder inhalers can either hold only a few medicament
units or otherwise are too bulky. The patient is required to carry the bulky unit with him in order
to administer the medication when required. In case of diskhaler kind of dry powder inhalers,

which are so called because they use a disk shaped blister pack mounted on a disk shaped



on the di sk shaped blister pack makes the inhaler |arge and bul ky. OBJECT
OF THE INVENTION 5 It is the object of the invention to provide a conpact,
easy to carry and use, dry powder inhaler wth nmeans for dispensing a

| ar ge nunber of doses of the nedi canent. SUMVARY OF THE | NVENTI ON The
present invention provides a dry powder2inhal er for admnistering

medi canents in solid 10 finely divided formto patients, wherein the dry

powder inhaler is in the formof a diskhaler conprising a disk shaped
r ot at abl ersaigposupparhavedavedavng that. nspyidingmorshan 30 srmbgr of blistes medigapengpnits

blli ster Megline QIR Shapkihisfor phRAKSARE Wi Arhoandlbiy T eSent. i nvention provi des
a dry powder inhaler for adm nistering 15 medicanments in solid finely

divided formto patients, conprising a) a bottomunit, b) a rotatable

support poRyEdaoOPTHEBNVAN TN unit, c) an annul ar blister pack nounted on
the rotatable support wherein the annular blister pack conprises, a
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puncture pin assenbly, said novable slider puncture pin assenbly

conprising a puncture pin and neans for, (i) positioning the assenbly in a
first possUMMARY OEJHH ENVENEIQNINCture pin wth blister nmedicanent units

in first tri, [ f turi 2 ively the. blist .
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concent ri blistérmgdizadent 8Bitst upt uri Nng successively the blister nedi canent

units, e) air inlet neans through which air can enter ;the dry powder

i nhal er and air outlet neans through which patient can inhale, whereby the
medi camenMoie epecificpllyy ctheirpectens| ingéngipn pnevides carent powder inhdldr foe adminiaéringd i n

t he ailg fIiln%g\{cgﬁ%gsqg%ﬂid%e&%i%ﬁ%m%.%t-ems H'gggrég ly, there is also provided

on the dry powder I nhal er e ilnv I oh, ns for preventing the
nmovabl e sl i dérapottrstumie pin assenbly from noving fromthe second position

unti| b) arotatable support provided on the bottom unit,

¢) an annular blister pack mounted on the rotatable support wherein the annular blister pack
comprises a plurality of blister medicament units arranged in two concentric rings of
20 blister medicament units,
d) a top cover comprising a movable slider puncture pin assembly, said movable slider
puncture pin assembly comprising a puncture pin and means for,
(i) positioning the assembly in a first position to régister the puncture pin
with blister medicament units in first concentric ring for rupturing

25 successively the blister medicament units,

(ii) preventing the assembly from moving from the first position until

blister medicament units in first concentric ring are exhausted,

(iii) thereafter, positioning the assembly in a second position to register the
puncture pin with blister medicament units in second concentric ring and
30 rupturing successively the blister medicament units,
e) air inlet means through which air can enter the dry powder inhaler and air outlet means
through which patient can inhale, whereby the medicament from a punctured blister

medicament unit will be entrained in the air flow produced by the patient.



blister nmedicanent units in second concentric ring are exhausted. 5

DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON The dry powder inhaler of the
present invention is illustrated by enbodi nents described here in bel ow
10 BRI EF DESCRI PTI ON OF THE DRAW NGS Many aspects of the invention can be
better understood with reference to the3follow ng drawi ngs. The conponents
in the drawings are not necessarily to scale, enphasis instead being placed
upon clearly illustrating the principles of the present invention.
Moreover, in the drawings, like reference nunerals designate correspondi ng

parts t hr opabauy, HhBe is QKB RbvidddeMs the Iy Kb@ﬂ’é’reiﬁhdleﬁ ,of lthe invéftion! B mdafs @1d | F

are the top view, bottomyview, section A A view, i sometric. view,

bot t om i s8F¥ENtng thyireayable slider punctpreRip aﬁsggﬁiééwmvylg fom the seeARd positiop upt

bl i ster pafiter nitQlcinBd udi i stOndBALHATBRMg akbQsRAsed0 Figures 2A 2B show the
assenbly of the dry powder inhaler; Figures 3 is the exploded view of the
dry potwder inhaler; Figures 4A, 4B, 4C are the cut section views of the dry
powder |nMﬁILEﬁlmmlﬁﬁON5(113THi@Rﬁ§EN'ﬁH€VENTI(WI ons of scored formation
of turbul ence el enent passageway .connecting the air |l et hole to
Che ai r ocHEar RO ialerfs ﬂFFdH‘ES '%%egﬂonzls ilpsiieely @%eod*g&ntgﬂs%ﬁﬂpweh%wct ure
pin slidepelp@sition to puncture bI i ster medi canent units 0-30 in the first
ring;, Figures 6C, 6D show the puncture pin slider position to puncture
blister nmedicanment units 31-60 in the second ring; Figures 7A, 7B, 7C, 7D,
7E shaw tMIEEmESﬂJIHPW'I(DNS)F”dHEDRmeGSi tions with respect to the blister
30 pack; itio erei.n blister
e camentiAPeREEF Tretid e bl AT e hRE R BRERE v ot o
pack i ndefaecdngponads naledrawiags dre mat mie@ssaidly thcgmrenﬂﬁsnsme el pdced ton pack
when it ha he er nmedi canent t he 2 ring;
% i gur o oL ARE e e, Bepclpeh B! R RRPTRL WRlrourT b PR et T
t he bl i st esferpaehumbrels dbdlgnate corresponding parts throughout the several views.
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Figures 1A, 1B, 1C, ID, 1E and IF are the top view, bottom view, section A-A view, top
isometric view, bottom isometric view and side view, respectively of the annular ring blister pack
holding 30 + 30 medicament doses;
20  Figures 2A, 2B show the assembly of the dry powder inhaler;
Figures 3 is the exploded view of the dry powder inhaler;
Figures 4A, 4B, 4C are the cut section views of the dry powder inhaler;
Figures 5A, 5B, 5C, 5D are variations of scored formation of turbulence elements in the
passageway connecting the air inlet hole to the air outlet hole in the mouthpiece;
25  Figures 6A, 6B show the puncture pin slider position to puncture blister medicament units 0-30 in
the first ring;
Figures 6C, 6D show the puncture pin slider position to puncture blister medicament units 31-60
in the second ring;
Figures 7A, 7B, 7C, 7D, 7E show the puncture pin slider lock positions with respect to the blister
30  pack;
Figure 7A shows the blister pack in the position wherein blister medicament unit number 1 is to
be punctured;
Figure 7B shows the blister pack indexed to medicament unit number 2;
Figure 7C shows the blister pack when it has reached the 30" blister medicament unit in the first

35 ring;



blister nmedicanent unit nunber 31 is ready to be punctured; Figure 7E shows
the blister pack indexed to nedi canent unit nunber 32; Figures 8A, 813, 8C
are the top isonmetric, bottomisonmetric and side views of the puncture pin
5 slider assenbly, respectively; Figures 9A, 9B show the slider positions
in the top cover for the 0-30 position and 0-31 position, respectively
Figure 10A shows the expl oded view of the rotatable support and the bottom
unit Figures 10B and 1 0OC are the horizontal section view and the vertical
section vFiirer @ ghows theatogition of thhpictyes Rimelidgmivih resrect to e blistgr pasktwhas denb| y
for the rgfiadaliRaREiRRRK huiidel B1 [s8SRP &S belplndnltEa;POt tom unit Figure 11 shows
the top views of a preferred enbodiment of the inhaler of present invention
Fi gur es 1DigaredErshowsihablistes ppckiiedeped towedigarpgnt ppibnyshef i r ed enbodi ment  of
figure 11gighled$hesBAsc BRWRe toEesomgicyb&wnpa‘smﬁaﬁc arkOstdeOyibvd bMfe padaid Bin
blister pack. 15 Figure 15 shows the top view of the " 16+16 sFaggered
annul af bPlidst essempplpjfespedtiveliiy e 16 shows the top view of the “32+32 inline
annul ar  bFjggateeHAPRE khow thé Qidepobifionsin e thhEovEORr 1k 0W0PbsitibLandd2313wsition,
staggered' annul ar blister pack. The figures only represent enbodi nents of
the preseffSPiHY&Nt i on. The embodi ments are meant 20 only for the purpose

of 111 ust FieOnAGhowd e BpRsieNviewdY BB Fdtakble ﬁp%&rﬁaﬁﬂmﬁe washen®f the dry powder
i nhal er of these qugginenﬁs are labeled.in figures tg 17. and the

. | )
| abel i ng FvEedlRapdd0hardinhorantehsectiongifpant B vartical sertipm View| PoEdpeNack 2:
nuner igal skpwikl ths uRidirgaickal itchel dssambly fof Ee@Btatableappattavitholespaitas thrasvlkomOr
alignment pin 4: rectangular holes in annular blister pack for alignnment
pin 5: n8tEh in blister pack for the slider lock pin 30 6: first ring of
pl ur al i t yFighiretllishéves thérod ivizaeehd prefeirédsentiodinentdfalie ibales bepreqeacikveatiosecond

ring of p urali% f. blister di. canent it n,annul.ar blister pack
Figure 2 1'guH;E,)l1J %rbcflj lg ngov(\é §15 mt@m?gltv(l)eav cgpghve é}rép edemboditont o %gure 1.
Figure 14 shows the top view of the ‘16+16 inline’ annular blister pack.
15  Figure 15 shows the top view of the ‘16+16 staggered’ annular blister pack.
Figure 16 shows the top view of the ‘32+32 inline’ annular blister pack.

Figure 17 shows the top view of the ‘32+32 staggered’ annular blister pack.

The figures only represent embodiments of the present invention. The embodiments are meant
20  only for the purpose of illustration of the present invention. Different parts of the dry powder
inhaler of these embodiments are labeled in figures 1 to 17 and the labeling is described herein

below.

Figure 1
25  1: annular blister pack
2: numerical on blister pack
: circular holes in annular blister pack for alignment pin
: rectangular holes in annular blister pack for alignment pin
: notch in blister pack for the slider lock pin

30 : first ring of plurality of blister medicament units on annular blister pack

~N &N W s W

: second ring of plurality of blister medicament units on annular blister pack
Figure 2
8: mouthpiece cap

9: top cover



10: bottomunit 11: rotatable support for receiving the annular blister
pack 12: anticlockw se direction of novenent of rotatable support 13: air
inlet hole 5 14: cut in top cover for cantilevered novenent of the puncture
pin 15: novable slider puncture pin assenbly 16: counter wi ndow to show
nunber of medi cament unit being consumedd 17: unidirectional novenent of
slider puncture pin assenbly 18: position of slider puncture pin assenbly
to puncture blister nmedicanent units in first ring of 10 annular blister
pack 19: pédioftpmpnidf slider puncture pin assenbly to puncture blister

medi Camantl1:qgf-a{aﬁleisﬁblgéﬁg&r}&efvﬁd%ghe Shuidniidlepsack! | ster pack Figure 3 1.
ac .

annul ar blister circular holes in annular blister pack for

al i gnment 1piantideckwiseidifegiion af mpsment of fotatableisugPorb| i st er pack for al i gnment
pin 8: mysithnheagicap 9: top cover 10: bottomunit 20 11: rotatable
support for receiving the annular blister pack 13: air inlet hole 15:
novabl & sl gt ingerroveffer gantievesedapayepens of the pecturepip op cover for movement of

slider punstidvabiRisiderpSRAR! pin addmblyout hpi ece 25 22: nedi canent hol e for
medi canment _unit in first ring of annular blister pack , 23: nedi canent hol e

for medi cafreREntemyipdewptoshen pgmber pimesicaggp i peipg canppednack  24: ratchet on
bot t om unity: dn@irettdnslinicveiRdaklidefuattin@ Hirkdssedlyat abl e support 25: circul ar
oL O 00 0L SUPES A B bh Be BL R SERLBE DhelPock
annul a0 bhafi#bliagsck 30 Figure 4 13: air inlet hole 15: novable slider
puncture I?.b:npozsai%igr? gp sll%(/ier puncture pin assembly to puncture blister medicament units in second ring
of annular blister pack
Figure 3
1: annular blister pack
15 3:circular holes in annular blister pack for alignment pin
4: rectangular holes in annular blister pack for alignment pin
8: mouthpiece cap
9: top cover
10: bottom unit
20  11: rotatable support for receiving the annular blister pack
13: air inlet hole
15: movable slider puncture pin assembly
20: slot in top cover for movement of slider puncture pin assembly
21: mouthpiece
25  22: medicament hole for medicament unit in first ring of annular blister pack
23: medicament hole for medicament unit in second ring of annular blister pack
24: ratchet on bottom unit for unidirectional rotation of rotatable support
25: circular alignment pins on rotatable support for fitting into annular blister pack
26: rectangular alignment pins on rotatable support for fitting into annular blister pack
30 Figure4
13: air inlet hole
15: movable slider puncture pin assembly
22: medicament hole for medicament unit in first ring of annular blister pack

23: medicament hole for medicament unit in second ring of annular blister pack



22: medi canment hole for medicanent unit in first ring of annular blister
pack 23: nedi canent hole for nmedicanment unit in second ring of annular
blister pack 6 27: passageway connecting the air inlet hole to air outlet
hole in the nouthpiece 28: air flowto the nouthpiece through the
passageway 29: nedicanent falling into € he passageway 30: unidirectional
novenment of slider puncture pin assenbly 5 31: puncture pin 32: slider

|l ock pin Figure 6 14: cut in top cover for cantilevered novenent of the
punct ure Pi:passaggwaypomigtting #eairdnletholede air eutjst bolaimdbaypoushpie31 : puncture pin

32: sl i debglAGHowdb MhedmoutipReh thrddh e pidshdhy PUNCt UT € pin assenbly to
puncture blister nedicanent units in first ring of annular blister pack

34: non- r 82:unediamentifalling igto the pagdEeYAinct ure pin assenbly to puncture blister

medi camengo.URidirsctional roveméift ONdider prdcte parHadthdly bl i ster pack 35: position
mar ki ng on slider 36: nedicanment falling into passageway fromthe first

ring of adhwUBHUBPist er pack 37: medicanent falling into passageway from
t he secongyrsiigg 1&k pannul ar blister pack Figure 7 20 1: annular blister
pack 3: circular holes in annular blister pack for alignment pin 4:
rectangul 8" es in annular blister pack for alignnent pin 5: notch in

blister pagkuffhop dderTbr dftilever@kndvement of th hkepisl | der puncture pin
assenbly 25 16: counter w ndow to show nunber of medi canent unit being
consuned 1%2@“@WF8@£‘VH@?“ﬁT%a%%?mbosition of slider puncture pin assenbly
t o punet use pahdtededin medi canent units in first ring of annular blister pack
34: non-rs&uhn Eqiition of slider puncture pin assenbly to puncture blister
medi cament 2 FHIE L0 g1

33: position of slider puncture pin assembly to puncture blister medicament units in first ring of

annular blister pack

34: non-return position of slider puncture pin assembly to puncture blister medicament units in
15  second ring of annular blister pack

35: position marking on slider

36: medicament falling into passageway from the first ring of annular blister pack

37: medicament falling into passageway from the second ring of annular blister pack

Figure 7 '
20  1: annular blister pack

3: circular holes in annular blister pack for alignment pin

4: rectangular holes in annular blister pack for alignment pin

5: notch in blister pack for the slider lock pin

15: movable slider puncture pin assembly
25  16: counter window to show number of medicament unit being consumed

32: slider lock pin

33: position of slider puncture pin assembly to puncture blister medicament units in first ring of

annular blister pack

34: non-return position of slider puncture pin assembly to puncture blister medicament units in
30  second ring of annular blister pack

38: direction of indexing of annular blister pack

39: numbered medicament units on the annular blister pack

Figure 8

31: puncture pin



30 second ring of annular blister pack 38: direction of indexing of annular
blister pack 39: nunbered nedi canment units on the annul ar blister pack
Figure 8 31: puncture pin 7 32: slider lock pin 35: position marking on
slider 40: ratchet lever in slider puncture pin assenbly for non-return
novenent 41: cover for slider puncture? pin assenbly novenent slot in top
cover 5 Figure 9 9: top cover 14: cut in top cover for cantilevered
movenent of the puncture pin 33: position of slider puncture pin assenbly

t o punct uP® shfigrdeckpinredi canent units in first ring of annular blister pack

10 34: noBsrRLMEMmRARRELh et Slider puncture pin assenbly to puncture
blister nmedicanent units in second ring of annular blister pack 42:

non- r et ur A0:ratekeh even ip glider pinctyre pipgssqsRph fop pRN-T5tum MeSEWR y in top cover

Fi gure 1041LQovd?edrtsRiRr pihdturd pin hdsembl9thdhvarhére sIStiRRP bvdror recei ving the
annul ar blister pack 12: anticlockw se direction of novenent of rotatable

suppor? Fmgure?r inlet hole 24: ratchet on bottomunit for unidirectional
rotation ofwpedvdt abl e support 43: ratchet lever in rotatable support 20
44 cavit¥ in the rotatable support for %he ratchet lever Figure 12 45:
st opper riH§Ut iR RfOVerderfeatpyered mayement obthe PuGBIR PlRovenent of sl i der

punct ure p3:podisiseobdlMer funétiRetpieaskdnity tof puiGule BliSteiCaccateNin@E inPfSiidy of
blister pack 43: rengvabl e cover over the passageway connecting the air
inl et hol 8usr Blistergath et hole in the 25 mout hpi ece 47: interlock on the
bot t onp UNB4: dod-rtaMVIRSitiofBF &idlenpunOburet fi adserhisly &b penhcidPlBtck msbiRAmérd @nidd inSt er

second ring of annular blister pack
42: non-return ratchet lock for slider puncture pin assembly in top cover
Figure 10
10: bottom unit
15  11: rotatable support for receiving the annular blister pack
12: anticlockwise direction of movement of rotatable support
13: air inlet hole
24: ratchet on bottom unit for unidirectional rotation of rotatable support
43: ratchet lever in rotatable support
20  44: cavity in the rotatable support for the ratchet lever
Figure 12
45: stopper ring in the rotatable support to prevent movement of slider puncture pin assembly
from the first ring to second ring of annular blister pack
46: removable cover over the passageway connecting the air inlet hole to air outlet hole in the
25  mouthpiece
47: interlock on the bottom unit to prevent movement of the rotatable support when the blister
medicament unit ready for puncturing, has not been punctured
Figure 13
48: scored formation of spiral design on the passageway connecting the air inlet hole to air outlet

30  hole in the mouthpiece

In an embodiment of the present invention, there is provided a dry powder inhaler, the compact
view of which is illustrated in Figures 2A, 2B and 3. The dry powder inhaler for administering

medicaments in solid finely divided form to patients comprises principal parts viz., a bottom unit



medi cament unit ready for puncturing, has not been punctured Figure 13 48:
scored formation of spiral design on the passageway connecting the air
inlet hole to air outlet 30 hole in the nouthpiece In an enbodi nent of the
present invention, there is provided a dry powder inhaler, the conpact
view of which is illustrated in Figures8 2A, 2B and 3. The dry powder
inhaler for administering nedicanments in solid finely divided formto
patients conprises principal parts viz., a bottomunit 8 (10) with a
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support, preventing any undesi r I'TDVGI'TEI’]'[ (0] 1 ster
rotatable support may be colored red in the region from blister medicament units 50 to 60 in order

to give an indication to the patient that only the last ten doses are remaining in the blister pack.
There are also provided circular and rectangular holes in the blister pack (03 and 04 respectively)
25  to associate with the alignment pins of the rotatable support in order to give a precise alignment
of the blister pack with the rotatable support, preventing any undesirable movement of the blister
during dispensing of the medicament and enabling the blister to be punctured in the center giving
reproducible dosing. There is provided a notch (05) in the blister pack into which the slider lock
pin (32) fits to facilitate the smooth changing over of the puncture pin from the first concentric
30 ring to the second concentric ring of the blister pack when medicament units in the first

concentric ring are exhausted, as described herein below.

The movable slider puncture pin assembly is positioned in a first position (see Figures 6A, 6B,

7A and 9A) to register the puncture pin with blister medicament units in first concentric ring for
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blister ﬁ%&%ﬁ H&m&ﬂhﬁém&%gé mlgﬁﬁ9?$&9n1un't (10) conprises a nouthpiece

(21) and a I ece ca ot at abl e support (11) is mounted on
the tR8y of the bottonlunlt whi ch conprises an air inlet hole (13) and a

ratchet ( %%re( i?glltg erUg iR d?frectLo%falﬂﬁiex %C(Tﬁ)f R bilag‘ r#{&l( q{a{;lﬁg hlAB&kd bik&t i on

of 25 the unte |s er pack support nit so contains the
medi camenmepighraent poitsz3). Pl bottom umt (10) comprises a mouthplece (21) and a mouthpiece cap

(08). The rotatable support (11) is mounted on the tray of the bottom unit, which comprises an air
inlet hole (13) and a ratchet (24) (see Figures 3, 10A and 10C) for the unidirectional rotation of
25  the mounted blister pack support. The bottom unit also contains the medicament hole (22 and 23)
through which medicament from the ruptured blister medicament unit in the first ring or second
ring in the blister pack empties into the passageway connecting the air inlet hole to the air outlet

hole in the mouthpiece. When not in use, the mouthpiece is covered by the mouthpiece cap.

30  As illustrated in Figures 4A to 4C, the air inlet hole is connected to a passageway (27) and the air
flow (28) generated by the inhalation by the patient carries the medicament (29) via the air outlet
means in the mouthpiece into the respiratory tract of the patient. In the illustrated embodiment,
the angle of the air inlet hole passage may be from 45° to 135°. It is preferred that the angle is

greater than 90°. Angle used in the more preferred embodiment is 106.5°. In the above
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rotation and t ck 1nto the next avail e rat
unlocking from ratchet (24) upon rotation and then flex back 1nto the next available ratchet (24)

25  for locking into the next position. The proper registering of the ratchet lever of the support with
ratchet (24) of the bottom unit allows locking of the rotatable support into its position and the
shape of the ratchet and the ratchet lever allows only unidirectional movement of the support in
the anti clockwise direction. Hence the direction for movement of the rotatable support is in anti
clockwise direction (12), as can be seen from Figures 2A and 10A. When the patient moves the

30  rotatable support in the direction of the indexing, a click sound indicates that the next blister of
the blister pack is in proper registration with the puncture pin. Alternatively a spring mechanism

can be used for the rotational movement of the rotatable support.



25 for locking into the next position. The proper registering of the
ratchet | ever of the support with ratchet (24) of the bottomunit all ows
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25  puncture pin (31) set at an angle so as to puncture the blister at the center and a cover (41) for the
slot. As illustrated in Figure 4A, the slider is moved in unidirectional way (30) after 1 to 30
numbered blister medicament units in the first ring of the blister pack have been consumed to take
it into a position to puncture 31 to 60 numbered blister medicament units in the second ring of the
blister pack.

30
Figures 6A and 6B illustrate the puncture pin slider assembly position (33) ready to puncture 1 to
30 numbered blister medicament units in the first ring of the blister pack, starting with blister
medicament unit 1. After puncture of the blister unit, the medicament falls (36) into the

passageway from the first ring of the blister pack. Figures 6C and 6D illustrate the puncture pin



8A, the slider contains a slider lock pin (32), a ratchet lever (40) for
non-return delivery and a 25 puncture pin (31) set at an angle so as to
puncture the blister at the center and a cover (41) for the slot. As
illustrated in Figure 4A, the slider is noved in unidirectional way (30)
after 1 to 30 nunbered blister nedicament units in the first ring of the
blister pack have been consuned to take it into a position to puncture 31
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slider lock pin moves inwards and upwards on an inclined plane along the notch. When this is

::(

done, the puncture pin is registered with the first medicament blister unit of the second ring of
25  blister medicament units of the annular blister pack and the ratchet lever (40) in the movable
slider puncture pin assembly becomes firmly locked against the ratchet lock (42) in the top cover
of the inhaler to prevent any further movement. Also the slider is now non retractable due to the
locking of the ratchet lever and ratchet lock, so as to prevent any non-return movement of the
slider back to the first ring. In alternate embodiments, where the is no ratchet lever, the slider
30  puncture pin assembly does not return to the first ring due to the less freedom of movement of the
slider assembly unit as well as due to the frictional forces. The puncture pin can now be moved

along the second ring of blister medicament units from the doses 31 to 60.
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on the top cover to enga €
peculiar seating along the inclined plane of the top cover, no longer obstructs the stopper ring and

25  hence the rotatable support can be freely moved ahead to puncture and consume the blister
medicament units along the second ring of the annular blister pack. There is also a removable
cover (46) over the passageway connecting the air inlet hole to air outlet hole in the mouthpiece
as can be seen in figure 12b. This cover can be removed for cleaning of the passageway and
mouthpiece. A means is also provided on the bottom unit to prevent movement of the rotatable

30  support when the blister medicament unit ready for puncturing, has not been punctured. The
means provided is an interlock (47) which consists of three pins is provided on the bottom unit as
shown in figures 12A and 12B. Two of the pins are seen in figure 12A. One pin (not shown)
engages with the holes in the rotatable support from beneath. Another pin is activated by the
serrations on the periphery of the rotatable support. The third pin is activated by the top cover



puncture pin is nowregistered with the first blister nedi canent unit of
the second ring of the annular blister pack. Now, the projection of the
slider puncture pin assenbly, because of its peculiar seating along the
inclined plane of the top cover, no | onger obstructs the stopper ring and
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with each other (denoted as 16+16 staggered); or 32 blister medicament units in each of the first

25  and second concentric rings of the blister pack which are either in line with each other (denoted
as 32+32 inline) or which are staggered or not in line with each other (denoted as 32+32
staggered). Figure 14 illustrates an embodiment of a blister pack having 16 blister medicament
units in each of the first and second concentric rings of the blister pack, which are in line with
each other. The various specifications of the dimensions are given in the figure. The @ symbol

30  indicates the diameter in mm while the rest of the numbers are the lengths in mm. Thus the outer
diameter of the blister pack is 60 mm and the inner diameter is 27 mm. The diameter of the
blisters in the first ring and second ring are 5 mm each. Figure 15 illustrates another embodiment
of a blister pack having 16 blister medicament units in each of the first and second concentric

rings of the blister pack, which are staggered or out of line with each other. Figure 16 illustrates



20 second ring may be staggered or out of line with each other (denoted as
30+30 staggered). Sone other configurations of the blister pack which may
be used in the present invention include 16 blister nedicament units in
each of the first and second concentric rings of the blister pack which

are either inline with each other (deréted as 16+16 inline) or which are
staggered or not in line wth each other (denoted as 16+16 staggered); or
32 blister medicanent units in each of the first 25 and second concentric
rings of eimshepeinbodimens F i bligher Packddiawing 32 plister medidament ynithinegehhofdheninst gndenot ed
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P inlet hole on the slider puncture pin assembly serves to directly entrain the medicament still
25 remaining in the punctured blister medicament unit and making available more of the

medicament to the patient.

In all the above embodiments, any one or all the components of the dry powder inhaler can be
made photo luminescent to enable the patient to access the inhaler even in darkness. The various
30  components of the dry powder inhaler can be made transparent or translucent in order to make
easy the visualization of the blister medicament units used or unused. Also a “soft feel” material
can be incorporated in any of the components of the dry powder inhaler preferably the sides of
the device where the patient grips the dry powder inhaler in order to administer a dose. The “soft

feel” material used may be a TPE (Thermoplastic elastomer) with a shore hardness of about 30 to



I n an enbodi nent of the invention, there is present an additional air inlet
hol e | ocated on the 20 slider puncture pin assenbly, |leading into the
punctured blister nedicament unit. This hole is |ocated around the
puncture pin and |l eads into the punctured blister nedicanent unit and into
the nedicament hole. In an alternate dfbodinent, the main air inlet hole
(13) located on the top cover is absent and only the air inlet hole on the
slider puncture pin assenblg is present. The air inlet hole on the slider
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one of ordinary skill in the art, in light of this teaching, can generate additional embodiments and

modifications without departing from the spirit of or exceeding the scope of the claimed
invention. It should be emphasized that the above-described embodiments of the present

25  invention, particularly any “preferred” embodiments, are merely possible examples of the
invention of implementations, merely set forth for a clear understanding of the principles of the
invention. Accordingly, it is to be understood that the drawings and descriptions herein are
proffered by way of example to facilitate comprehension of the invention and should not be
construed to limit the scope thereof.

30



opti mum bal ance of fine particle fraction of the nedicanment available to
the patient and the resistance of the device, in order to be
therapeutically effective as well as convenient for use to the patient. 20
Al t hough the invention has been described in terns of particul ar

enbodi nents and applications, one of dfdinary skill in the art, in |ight

of this teaching, can generate additional enbodinents and nodifications
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CLAI MB:  1piigter MeMicRa hits nhal er for adm ni stering nedi canents in solid
finely divided formto patients, wherein the dry powder inhaler is in the
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powdeno i nb@h;ﬁfsmgs claimed in claim1l, having atleast 30 blister nedicament
units. t;é)owder i nhal er as cI aimed in claim?2, having 60 blister
medi carrent Lf’l)n f‘ o ungl, dry powder inhaler for adm nistering nmedicanents in

solid finel yb)thdtdﬂﬂe fuppent provipad dnahd tottomitconpri sing a) a bottomunit, b)
a rotatable ort ided on the hotto nit, c) an r pack
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a novabl e sli d Seﬁlffhgi u'P% BPR: assenbly, said movable slider puncture pin
assenbl y comdr asopgovar pommisingea pilovabienslidere punstufeopin assembly, said movable slider

puncture pin assembly comprising a puncture pin and means for,
(i) positioning the assembly in a first position to register the puncture pin
with blister medicament units in first concentric ring for rupturing

20 successively the blister medicament units,

(ii) preventing the assembly from moving from the first position until

blister medicament units in first concentric ring are exhausted,

(iii) thereafter, positioning the assembly in a second position to register the
puncture pin with blister medicament units in second concentric ring and

25 rupturing successively the blister medicament units,

e) air inlet means through which air can enter the dry powder inhaler and air outlet means
through which patient can inhale, whereby the medicament from a punctured blister
medicament unit will be entrained in the air flow produced by the patient.

5. A dry powder inhaler as in claim 4, wherein there is provided a means for preventing the
30 movable slider puncture pin assembly from moving from the second position until blister

medicament units in second concentric ring are exhausted.



(i) positioning the assenbly in a first position to register the puncture
pin wth blister nmedicanment units in first concentric ring for rupturing
20 successively the blister nmedicanent units, (ii) preventing the assenbly
frommoving fromthe first position until blister nedicanent units in
first concentric ring are exhausted, (ilBi) thereafter, positioning the
assenbly in a second position to register the puncture pin with blister
medi cament units in second concentric ring and 25 rupturing successively
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20 that the slider lock pin can move inwards and upwards on an inclined plane,

11. A dry powder inhaler as in claim 4, wherein for positioning the movable slider puncture pin
assembly in a first position to register the puncture pin with blister medicament units in first
concentric ring for rupturing successively the medicament units; preventing the assembly from
moving from the first position until blister medicament units in first concentric ring are

25  exhausted, there is provided a projection on the slider puncture pin assembly which moves on an
inclined plane along the top cover and a stopper ring on the rotatable support.

12. A dry powder inhaler as in claim 4, wherein the inhaler is provided with a means to prevent
movement of the rotatable support when the blister medicament unit ready for puncturing has not
been punctured.

30  13. A dry powder inhaler as in claim 12, wherein the means to prevent movement of the rotatable
support when the blister medicament unit ready for puncturing has not been punctured, comprises
an interlock provided on the bottom unit of the dry powder inhaler.

14. A dry powder inhaler as in claim 4, wherein a numerical indexing means is provided by a

counter window located on the top cover and numerical on the annular blister pack.



medi canment units in second concentric ring and rupturing successively the
medi canent units, there is provided a notch on the annul ar blister pack
and an inclined plane on the top cover, so 20 that the slider |ock pin can
nove i nwards and upwards on an inclined plane, 11. A dry powder inhaler as
in claim4, wherein for positioning thd9novabl e slider puncture pin
assenbly in a first position to register the puncture pin with blister
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stopper rkpshiQRe LibRedtObiitsaIg. support. 12. A dry powder inhaler as in claim
4, wherein the inhaler is provided with a neans to prevent novenent of the
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not  beenppuieiviy B a spithl dchfighraiéy powder inhaler as in claim12, wherein
the neans to prevent novenent of the rotatable _support when the blister
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powder |nﬁaler as in aim4, wherein a nunerical indexing neans is

provi ded by a counter wi ndow | ocated on the top cover and nunerical on the
annul ar blister pack. 19 15. A dry powder inhaler as in claim4, wherein
the air inlet neans is connected to the air outlet neans by neans of a
passageway. 16. A dry powder inhaler as in claim15, wherein the passageway
has scored formations of turbulence elenents onits walls. 5 17. A dry
powder inhaler as in claim16, wherein the scored formations on the walls
of the passageway has a spiral configuration. 18. A dry powder inhaler as
inclaim4, wherein there is an air inlet hole | ocated on the slider
puncture pin assenbly, leading into the punctured blister nedi canent unit.



